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(57) Abstract: An exposure device has a laser device that is 
small, easy to maintain, and capable of producing an output 
that is unlikely to be affected by optical surges occurring 
in the beginning of operation. A single-wavelength laser 
oscillator (11) supplies a laser beam (LB1) to a fiber op- 
tic amplifier (13) through an optical modulator (12). The 
amplified laser beam is split by splitters (14, 16-1 to 16-m), 
amplified by optical amplifier units (18-1 to 18-n) and sup- 
plied through a fiber bundle (19) to a wavelength converter 
(20), which in turn converts the split beams into ultraviolet 
laser radiation (LB5) for use as exposure light. The optical 
modulator (12) outputs light pulses during the generation of 
ultraviolet light. The optical modulator (12) also produces 
laser radiation during the absence of ultraviolet light, but the 
laser radiation has substantially the same average output and 
a considerably low peak compared with that during the gen- 
eration of ultraviolet light. 
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20 §^t^<o^0^^icot^Bj-r^>o 

25 ^OE^fW (1/>X) fcUT£fflT£*#¥ttl6WI8&tt, -feiKMO 



WO 01/20398 



KCI/Ji'UU/OOlJi 



2 4 8 nm) MfflSnt^O, S«ETttEKUE»*«) A r F X* ^ 

if (i5l93nm) &&mTZ*XmW<0*Wfi%L*> 
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is*? ->3 >*>- K&^cfc <*D5nT^5 rwal ter Koechne 

r; Solid-state Laser Engineering, 3rd Edition, Springer Series i 
n Optical Science, Vol.1. Springer-Verlag, ISBN 0-387-53756-2, p 
25 p. 246-249 j #88) . mil ililX'^ HU&*I<Z)$fc^l£-<0 
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. F _ 7 ". ^7 7 <A-tii|@S (Erbium-Doped Fiber Amplifier: ED 
FA) , ^^x^ti^A (Yb) • H^-3t77<A-i*S (YD 
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A) , Xtt^U^ dm) ' F-7-*77-f*-**« ( T D F A) 
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©I^gl^l^-tfTTR CUP- • If • ^^^77^/ 



WOUl/2lfty* 



nji/jruu/uoi^ 



defend, *mw<Dmft%wtmmz^(Du--*fmwi$:>mT** >ft 
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TSfttgiHgR ( 1 8 - 1 ~ 1 8 - n) t, Z <D%:V$m\Z& ? TM£ 

ntzi>—*fyt&$mwyt¥&& (502-504) ^fflutM^cs 



20 *-03fc£W»&, ^0^^7t^ai^T^^^ c l :j l'i^wU--tf^^^gP^ 



PCT/JPUU/UblJZ 

WO 01/20398 



12 



H 2H a 1 *<03fcE*B:i- v hi 8 - 1-1 S-n<Dmi&M&*?® 
■V&Zo 0 3 1:^, (a) liBltO»[ft«ft»2 0©*l©il« 

(b) te$M$B&2 0 <D%A <D*gi£#J£^1"(I]"e&£o 05tt> 0 1 

£*T«lric0T&S. 18(1 ^0l2©ilOiilI^tt5§^-lf 
fM#^0f|]ltf)#j£^T#<^>^^-^&£° B10^> 



Ell (a) tt. *0J<0«*ft$6£gll£^U :<DB1 (a) Kfc^ 
©it^-KSW^J^tt'Ii^ (CW) «kO/i5SSl. 5 4 4 am(D 

5 t^fc^roy-fvu-^ I S 1 fc^LTftgwatLTaftgra^i 

10 I'S2HIT*1 ©7 , c^K^T-i:bT(7)¥®^^S§M(7)X7 0 U y * 1 

±£>g$CT&0, *{SJTSm=4Tab§. ft 7 7 -f A — iiipsS 1 3 £ U 

ftJffc (#0»m2l. 5 4 4 /imM) 0ft£JBitB1'*fc*fc. x;i/h'7 
15 A - F-7° • 7^7 7<A* — JBflHg (Erbium-Doped Fiber Amplifier: E 
D F A) 7^7 7-T A-«"ISSI1 3Kltt^ 

(DtJ v 7°U >^ffi^^S^f'J^M^^ LT^Il^MfflW*^ 
l/-lffrb<D&^9 8 0 nm<D®)S7fc##y&£ttT^5. x;i/t£7A • 
F-7° • ft 7 7< A'-igifIg& (ED FA) £tt ( 9 8 0 + 1 0 ) nmX 
20 (j: (1 4 8 0 + 3 0) n m<Z) lift Eft rt^ffl T# & 0 UfrLfc#b»#& 
»a*t«fcSftfi«)|£*«0 SrteJh-r-Sfcfettt, Mft£ LT&S9 8 
0 nm^Wlz-tl^iffi LT, 7 7 < < £ cb;^M£ b 

:ntlJ:oT, 1 4 8 0 nm^(Dft£ai2ftlC<£ffl1-3*l£Ki£^ 
TASE (Amplified Spontanious Emission) (Ccfc3ft7 7< A-*^! 
25 §§1 3(7)7 -fXfc/hS <T?#3. CfU+^l£Oft77^ /t-flMBSCO 
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fcfc, <7fiH:^A (Yb) • Y — • %7 7^f a*— , &tfx;nf 

& ( 9 7 0 + 1 0 ) nmtf)ft#£fflT#5. 

5 ©^77-fA'-15-l, 15-2,-, 

2 ©T^lKIt^ chUT(7)¥®*^^^W^7 0 U 7^16-1, 16-2, 

|$tl§o n!4 2aJ:«)8SnO, *«T?ttn = 3 2 mi© 
%tt&n=T- (14) Rf/l2©Mlf (16-1-16 -m) 

^LT> X7°U y $ 1 6 - 1 frt>ttftZntzn*<D — IfftL B 3 
I^iCM§g$^77-fA'- 1 7 - 1 , 17-2, 17-nS 
15 tbTfnfM^©MittTOM^7hl8-l, 18 

- 2 , 1 8 - n izAMbxmmznzo ytm^3--y m 8 - 1 ~ 
1 8-nii m-m&nmis-ifi i^^4$n§^^LB 1 1 

[WIC^S^ (*0iJT«l. 5 4 4 /xmtti£) <D ft fflWZifc 
0OX7°U 7^ 1 6 - 2~ 1 6 -m^blttli^n/in^Ol/— tfftfc, ^ 
20 n^n5^tcg&5fi££>ft77<A--l 7-1-1 7-n£^UTl& 

m<DytmmtLT<Dytmm=L-v h 1 8 - i - 1 8 - n 

mffl©^lg h 1 8 - 1 ~ 1 8 - n-C^>fS$tl7tl/-lf7 l 6«, 
^ti^n^iti^-'y h 1 8- 1~1 8-n^wM«^I^F'^$ 

^17 7^a- • a*> k;u i 9 zmfctZo j< i\- - a> fji/ i 
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9 ^Mt^ma© n*<Z)5t7 7"f A-<Z)3ifiSSOfiStt5^{C{5^l^ 
-T&S. (I L/ . >t7 7-f A*- • A> K;H 9 £m • n^WS^lCPIi; 
g$(7)ffi k - 7°<D% 7 7-f A- fcSfcfcTflWT* II, ^tl^-^ 

h 1 8 - i~ i 8 - nTm^2nfz\/-^ft£^n?nttfotz>m k- 

5 7<7)7fc7 7< A-CaHl^TfcJ;^, 7 7 "f A-iifgg 1 3^b)t77 
<;t- • A> K;H 9 ^T^^^=k^7 l e^lK^'liS^4^^^$nTI/^o 
fcfc, 3t»(R18'IB»4ttBllO«j«HISenS i t)WTttft:<, 0Jx.tfft 
#RStt<hLTP##tdI!ft#ft& : F (Time Division Multiplexer ) & 

io • a>k;h 9^bittH$n/iu--tf'7 1 eLB4«, 

^7^£li B B B £WT3t&fi«gl$2 0 KAMLT^ftcfcD&SU-lfft 

«lfcSffia>ftch UT^g&KftffiSn*. mi«3tH§2-7 hi 8-1 

15 gftt7 7-fA'- • A">F;H 9 07t7 7'f A'-Sr^&SJI^fc&S. 

7^7 7-f A- • A> K;H 9 Offi^J* 1 9 a ft, [HI ( b) \Z 
^Tcfce>II, m-n* 2 8*) (D^7 7-f A-^^it§ 

20 s»2o©»jac, RU*m<n%nytm£ : £W(D&m&wm\zfoUT7E®t> 

n§ 0 7^7-7 < A*- • A> K^l 9 ^Mt§^77<A-0^77 
1 2 5 wmgfitT^SId:*^, 1 2 8 RiCttfc^^ 
(D^7 7< A- • A> K;H 9 Oth^SS 1 9 a ©Htlcl 1 «, ^ 2 mm 

25 )t77^A- • A*>H;H 9 ^^f;5cT^7t7 7</t-0*^« 
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ma (A7-) uctM^ns. sfc, trib©it©^7 7-r a 1 

ffltiL (i£fi«l/8) , Xtel OfSi^Pfct U£fitel/1 0) cfcO^S 
U — !f3tLB5i:«ftt5. ¥-«[ft*SU-ifl lA^»fflSn*U 
-if^L B 1 1 . 5 4 4 nmt^fc^> 8 {g^IMCD^gte 

A r <h[W| C 19 3nmt&0, 1 0 f&iSBJUftOSE^tt 

10 F 2 1/— If (7 if) ^/^S ( 1 5 7 nm) <h&£l^C 1 5 4 n 

15 ^WlCtl f-MI^f 1 5 4 4- 1. 

5 5 2tfmgSi:^LT, 8 ftftfcgftT 5 £ £ £<fc 0 , ArFX* 
vTU-lf ( 1 9 3~ 1 9 4 nm) 0^7^#b 
fit, ¥-&5Ml/-lf 1 10^«S£l. 5 7-1. 5 
8|/mfMl:MU, 1 0fSCfit?):ii:ioTF2 l/-ifi: 

20 mnmzn-'^ ( 1 5 7 ~ 1 5 8 nm) ©I^MIbn^o lot, 

25 0JAfcfMM&<7)¥&ftxAW;*^a>A* 
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j^T. *^lfi»ffill^^TJ:0»«tlttWr*. Ell (a) KH3V>T\ 

1. 5 4 4 /im, llftifctti*! (fiTF, rcWtbtlJ th^o) TtB7J# 
2 0 mW® I n G a A s Pt^jlCDD F B (Distributed feedback : 
10 fit £3!) *MMfcU — ::TDFBfl^U-f ift IK* 

-H5Bjg*fT3«k'5K:«lricSnT^*. D F B U— tf tt, 



15 lpmJ^TCi^bn^. fcfc, ¥-*fi58fiU— If 1 1 tLX\t, W\ 
7 A ( E r ) • F-7° • 7 7< A- • fe^fflf § H tifit! £ 

o 



20 tt5:<b^ISLK t<Dtztb, ^ZZ-mWzs (Master Oscillato 
if 1 1 tLTDFBWl/- !f€:ffl^ DFB^l/- 
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5 (fljA.tfk-**0ijnf!Mirf. ^^i«f*©R«i*?, Rtftf- 
£ □ > t° a - * cfc '9 fc 3 ffilBSB 1 j^iafl-r & - <t ^> 

D F B U-f ft 0 . 0 0 ltWHfltSu 

10 U — tfl 1 ^iEijf^fc^^m^ (DFB^##l/— IfTttffiSfiM) 

DFB^l/-f^I^H0. 1 nm/tlSOSgfe#t?: 
ftt>fc«>, ^©DFBW^©^eJ^tt'ltH^t5t, 
S« 1 5 4 4 nm) Tte^O&ft^O . 1 nmflbt?). 

15 T> 8M (19 3nm) Tttf©W0. 0 125nm|lbl> 1 
(H« (15 7 nm) -V\**<D&&tfi 0 . 0 1 nmfftt^iCW. 
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u-it* 1 1 tLTmximmfc&i. 5 1-1. 5 9 /im0DFB^# 

fcU-tf£ttfflT*»£C. ^056fiU— If3t0 3ffififttt5 0 3 nm~ 
5 3 0 nmOS*^^. COtfifttB^i^^Mi^^t^ 

(ftft) £3?li#^OM&®« £J*«U ^©ftfi© 
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5 f 1 2^e>tti#<*n<5U--1t'ftLB 2 tt, 0 6 (a) St; (b) 

U-tfftLB5£ffirtbfc^»ilW, EP*»^7 (OFF) ©SBWCtt, U 
^JUACMT^S. fc*5, 06 (a) , (b) llfc^T (@5fe 
0 PI ft) , «tt««rM t T?feD, tf^Offl* (JUffiWrW^fc?) 



1 0 0 0 0gSl:^$ntli5fc«), ZVWUVLA 
iit 0 -^KiHB«aTl/l 0RTT\ OOOOi 

^K^Oft^T'T A'-tgitlggl 3, Rtfft%m3-~y h 1 8- 1~1 
8-n^^77-f A*-igH3ff (H12C7)7 , £7 7i'A-^i|>§§§2 2, 2 5 ) 
fcfc^T, v!lJ;oT|iJt#^^JnLT^^7 1 c ( is -If XL B 5 ) 

©tti^^tijD-rscch^te^^ns. :ni:^it, is (a) n^r 

25 ^^^^^70^^flU-^7 I dLB 2(7)tH^?:0 (iT^cb, HI 

5 (b) ic^r<fc"5t^ *n5t€:^>JlLfcE«©fflPflTSK:^^T, 
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10 £ (=2 3 ft) W±0#ft»CJt^JfS. lot, 0 6l:*^T, ^ftft 
tftXDMmOU-^ytLB 2 C7)t°-7 l/^JUBI^tlt, 
t70lf B 1©l/-^LB 2(Dl/^JHAIil/l O^TT, ffiflTtt 1 
/ 1 0 0 0 Og^TT^Sfc*, l/^;i/LA0)ft«*&<!:8ftft (U- 

15 B 5<Dl"Ol\*m$7c£\Z.O tfcZo lot, F«?l Tt>:* 7 <Z)SH 

*li^^JTIi-^<hUT, t^I^TI 2iaoTA°J^ISl n s, 
&DiIUJi&& 1 0 0 k H z (A 0 ;U7^$ 10ms) (DAjUT^K^PI 

B«2 0mW, ¥£JtB#te2 tiVftfcZ. *<D%ftyttf* 7 © 

»jra£ft£W# J F- 1 2fr bffi#£n5g3OT7t0l' / ^L A«2 /iW, EP 
^LB/ 1 0 0 0 0 £fc5. T^l^H^l 2<0*f A£«fc£tl 

25 3 d BT££t§£, /N o ;UX7 , c0D ^7 thi^iti 1 OmW. ¥^fcB*Jte 1 m 
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(WA.«-m«s!JEin») 'mm 

l^-y h i 8 - 1-1 8-n^©^77<A'-«t^^ ASE 
(Amplified Spontaneous Emission : eattWK) 

;i^-£i/i ooo-i/iooo og*fc*S<*r* 

lot, ^i^rWMtts^^I^^ 

11 (DFB^U-if^i') ©tj]OTaWf 12tM 
tfl l©**iW»^«k^T, 1 0-2 0nsg§E<O/WfiS« 
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)V\ZVJ* • K-7°(7)7 1 c7 7-f A-J^I§§ 1 3\Zi)k1&L* 3 5dB (3 1 
6 2{g) (DTtiitl^fT^o CCD^A;^) 1 ^ t'-^tt5^f>t)6 3W> 
¥£)tti7J^6. 3mWt/^ a C 7 7 -f A 1 3 Oft 

5 *-0>8Jg:<03t:7 7< A*-£4i8§ 1 3 <Atti7j£> X7°'J <y * 1 4"Cif 
^*;i/0~3<7)4<i<7)tH7J (*^'JT!im=4) (CM^i'JT&o 
ft^^O ~ 3 tf) §«S$©I^ ; 5^77<A-15-1~ 
1 5-4 tC^^c-T ^> d ch tCcfc 0 , &t£77< A-fr b^ft^icli, ft 

10 ft7 7< A-tfCDft^fc^ii^^ x 1 0 8 m/ sT&5£L, ^-f* 
JKK 1, 2, 3l:^-nftl0. lm, 19. 3m, 3 8. 5m, 5 7. 
7m«g^CD^77<A- 15-1-15-4 ^iit5 0 d£>^£> 
^7t7 7-f/ N i'-^tt5PT^PD^C)^^^>'l/r H ^7 1 6^jiM«9 6nsi 
fc*. fr&d-TW;, ;i0*i£ft£jI®£^3@ftT&fflT&ft77'f 

15 A-15-1-15-4S, rj§527 7< A-J tW&o 

^(1, ^<7)4:fc<7)il&77'f A-(DfcB7j£, 4KZ)77°U7^1 6- 
1 ~ 1 6 - 4T*jEHnl@ (##JTten = 3 2) (7)fU7J tdM^J^fJ 
^'Jy^T7t^0-3D U £ft 4 x 3 2i@ (=128fl) (D? 
**;W::#tiJ"f £. t LT, &X7°'J 7^16-1-16 -4 0)?** 

20 ;U 0 ~ 3 1 <D\&1lm\znU^\Z§Ll£<DmUZ>%7 7-< (117 7 

-fA-) 17-l~17-32^giLT, Ml"^ * *MH\Z 3 n 

s ommmfflzs-TLZo cma^t, ^*;p3 i ^tti7j^«. 93 

n s ©jlEBtPsW^btlS, ^l^bi4^T©§77 8| J7^ 
1 6 - 1 ~ 1 6 - 4?fi\Z\$, ^(D(D&0lzmM7 7 1 A-i3ckoT, & 
25 X7°U y ^<AA7J0#£T&* 9 6 n s CDjiMI$P B W4 A b ftTV> £ 0 - 
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Z<Dl£%* *M7:lzyt7 7-1 A- • A>F;H 9^6ftfcb«*tt*U— 
if)feLB40$nW3t-l/>X^ #{l¥-?^S^Ml/-tf 1 l^b 

^ -5 o 

mzniz/vvzyttmci ookHz vvvzmn ions) 

fct, l—*?ytm$L^£VftLT%Z>t, 12 8/W3nsWH 
T^£bfcl£. 9. 6 2 m sOWHI«rll^T^©^^X^J*<5fi4r*i: 
I^IIDIL/^I 0 0 kHz Tff t> ft § o 

T^feCD£^fcWC^Tt^LfCo -COrc*^AJl/X^J(7)F^tC9. 

6 2 m s W^^OHHS^Ufc^* frfJ^m, n£l»$-fr£, Xtt 

20 pJfgTfe^o 

U±«fc9*0«©X7''J 77 14, 7^7 7-f A- 1 5 - 1 ~ 1 5 -m, 

7 7°U 7 7 1 6 - 1 ~ 1 6 -m, StfmI©^77^A'- 17-1-1 

LTP##f'J^M (Time Division Multiplexing : TD 

25 P###J^M^I££: 2&<7)77°U 7^ti:oTMlT^§^» *-ft£ 3 
x 7° U y 7 TtflfiJc L T £ < , Xti##J&l*'>& < ft 5 # 1 S 
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25 

C^^U'^W'WlTfeJ:^ $#J<7)X7 0 U 1 4, 1 

6-1-16 -mtt¥««ftS&£!TfcS#, -tn^KlW Ali7 7 <f A* 

2 CMpT* K7<7*ffl*JEA*;U;*0*#$ =b|5lP#(C:pMLT^(Z)tb7J 
^Ift^tiff-r^cfc^^LTfe^^c if 1 1 

oT J t©/^^3t©Hi**l&*ttlfllT*«k'5K:LT'bAVi. ill (a) 
mffiO)ji®77<A- (ft 7 7 "f A*- 1 7 - 1 ~ 1 7 - n ) 
£®iiLfcl/-1fft«^tt^ftft^^-y h 1 8- 1-1 8-nilA 
ItUTJfffiSn*. ^^COTt^ifSlL- 7 M 8- 1-1 8-nlJ^77 

ifign.- ^ bl8-2-18-n <h LTfelRl^lI^fflT^ £ LtfTtZ* 

«y h 1 8«S*^il2^(D^n^tlx;l/t:'7A ■ F-7°- ft77<A*- 
i@4g& (Erbium-Doped Fiber Amplifier: ED FA) £0&5ft7 7 -f 
A-t8'HS§2 2&tf2 5 IMUK^ntl^, tit, 

^7 7< 2 2(Di^Ei:it mmytzx.y?*) >7tztz® 

<Dfofkft%\&M (Wavelength Division Multiplexing : WDM) M^- 
(J^T, rWDMlfJ if 7) 2 lARlf'2 lB^i^tl, WDM 
H^2 1 A£tf2 1 BiZ^-oX ^n^nW) : ^Mt OTO^iftlz-lf 



WO 01/20398 n.T/jruwuoi^ 

26 

7 7 -f 2iiama>s(JU&s*i v <^*- Eflftfc, 2f£g©ft 

77>f/t-iS1BS2 5<Z)P5«WK:'b, #y7 c U >^ffl©WDM$f2 1 
C&tf 2 1 Dtf&ffiZtl* WDMlf2 1CS^2 1 DUiot^ 
5 n^##U— tf 2 3 Cfttf 2 3D^b<^&7^ft7 7^A--if^2 

)t7 7^A'-«K 2 2, 2 5 H^nfnAWt5l^-tf^LB 3 
(*^JTtt^S 1 . 5 4 4 /im) Wtl!:^tffai^l. 53-1. 
10 5 6 MmilOtSM^^tIt^)o £fc, ^7 7^/t-»2 2, 
2 5fl)«»9'P**WDM«f2 1 B^WDMlf 2 1 Ct<Dffi\Z. & 

stsnt^s. »f «7 >f;^ 2 4 a t u t tt^ii7 , xte 

-7 7 ^ A -_ . ?y yff * tf\/—T4 (Fiber Bragg Grating) 
15 ft§ 0 

$#iJ££>^T, mi (a) ©i7 7-fA'-l 7- l^b^U-if^L 
B3 1t WDMlf 2 lAHlt^77-fA-«2 2 KlAMtT 
fgffi$n<5. Z.<Dyt7 7 4 A-J8«£2 2T£i|B£nfcl'--1fftLB 3 
WDMlf2 1 B, »ff*7^;P^ 2 4 A, 7<V^-^IS3, 
20 ^'WDMlf2 1 C*^LT3t7 7<^-il*»2 5 CAItLTffO' 
«i|S$nS. Jgfi;*nfcU-if3fcLB3tt, WDMif 2 lD^^lT 
HI (a) ^7^77^ A- • A> HJH 9 ZffiJ$.?Z> Uf-Oftyj^ A 
- (ft7 7-f A-tg*i8£2 5 W^tB^OE^Tfeck^) 5:fiit^o 
C<D±J§£, 2gk<Z>ft7 7< A-J««g2 2&tf 2 5 l:<t 3£§t 0*tt 
25 fU#tt-fiaj<h LT*5 4 6 d B ( 3 9 8 1 0 IS) tl/T, HI 

(b) (Z)77°U'y^l6-l~16 - m b l±S 7^ $ ft & ±9- -V 
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(m • nflS) £ 1 2 8IE£ LT> * T^K7)¥^Jfct5 7J 5 0 jLtWih 

M 8 - 1-1 8-n^biii^^n§u-if7 , ew¥^tH^«^n^n^ 

5 2WtfcZ> 0 Z.tl^n)V7.m 1 n s , /^HftS 1 0 0 kHzT/U 

fc. 3t77< A- • /t>FJH 9^btt7j£tt&l/-imLB4CD¥£J 
tB7Jte^2 5 6Wtft5. 

^Tte, 01 (a) (7)X7°'J 7^14, 16-1-16 -mTOfi 

ttft7 7< A*-t£i|ig8&2 2, 2 5 <?)'>& < t fc 1 O <D t^IflJt# £ ± If 5 

7j2 0kW&£) H^—fk-TSCdi^T^S. H 2 (7^7 7^ 

-««»2 2RtX2 5K:«k**«f«Jft*«^S**^<!:T, 01 (a) 

|2©»Jt:^^T, »ff«7-fM2 4AU, HI (a) <D#7 

7^r;t-i«fi« 1 3R^!2i2 07 1 e7 7<A--^ffii§2 2T^nfn^4 

T-5ASE (Amplified Spontanious Emission) Jt&ftyhL* ^^0 
20 1 (a) ©¥-«fi56ig^— ^1 l^etB^snsu— tf5t (ftfiWtt 

flsTSfc©"^*. iniaO, ASE^«£©t 1 c7 7^A--^S^ 
2 5 CAWlt U-lf ?t<D%m%m %{&T2-&Z><DZM±tZZttf-C 
fS ( M$7 f 2 4 Ate*-0)&5fiifc:£t§# 1 pmg&T 

25 ASEJt©»§jitt»tnmig-e*5©t', 
^PfdJT^bn&il;®^^* 1 0 0 pmg|©Mi7^J^^ffl^ 
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HI (a) Wf-if^IU-lf 1 lWffi^SS^^C^ 

&*>\z\,x*>*»w* j t<Dftjjm&<D*i%ft myt%m?\*-wtLx 
ftr&btz±2 o pmsi) trt?i;fcjiiftiftft« (^««t^e«a±) 

«, iA^WDMif 2 1 D*^WUiSn«J/-lf3tLB 3©-»*» 

^i/— tf 2 3 a~2 3D) ©ffl^fflflrrntf^- 

0 9 9 - 1. 1 0 6 amgg©l/-ifM*^^ Tfe 

9 9 0 - 1 2 0 0 nmg^W&g^Tiiili^fT^^ 7riH:'7A 
(Yb) • H-7° ' 7t7 7-f A- (YDFA) ^ffltntt'J:^. C<7) 
01 (b) <0fcfi£ttS&2 0IC*H>T, 7f&ft*m*T*^ 



29 

iCi^T, F2 t^n&)\zm-~<Dmm 1 5 7~ l 5 8 nmiOl 

gKte, 1 1 r<D%m$L&Z 9 9 0 nmtti£<h L 

niZ&oT, K r FI+y7^f^-«ftS2 4 8 nm0M^^ 

±%z<DmffiMmz&rt%mfem<DM\i-!7&jj<D%:7 7'< a- 

tgifiggg (#'Uk£ll2<7)^iii3.-"y h 1 8tfc0^7 7-f A*-iii|@§§2 5) 

feO (5~6//m) ckO&lE^, ^J^tf2 0-3 0 Mm©^ ; e-Hg7 

15 3§2 5) K£^Tffiffi#£f#57c*K:te* f ©^t-H§77<A-(: 
77<A'-^^U^:LtyK Z 7-f A'-td 3 7(7) 

20 311777 KHISieffl¥*#U-if«:*y7"'J >^t*2>. ^©^177 

0^1777 K<0ft Elite HI 1777 F(7)^M^J&T£7t#>C7)!f§2 

25 7 7 7 K^fiJc^tlT^S. 



WO 01/20398 



PCT/JFUU/UCH-W 



30 



2 5) 7 7^«-S«>M"''' ™* 

5Et> 7;tX7x < h»5X, XBSHtt^YXI^T, (B i 2 o 

^HA-tll ***fc#±«S* <«*.tfXJH^ (ED . 
MI) pf7i (ED H7f»f9i (Yb) tO«S) 

7<rt ft««a*o->'J**5^7rf«-oi/iooaaEttt*. 
tt^r. x^t^A (ed ro F-7-*£ioo«assmxic-r5^ 

ti?T . ««i7r-X*«ia»i/7'yFSft^7 7<A'-^ 
»©lH**ftiUTl. 5 1-1. S^mSMtiWCtt. H- 
^Mt^tt"'^^ <Er) CttlA-f yr^t^A (Yb) 
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£fl±£-fr£$)£#&5fc#>T&£. T&fr-b, X t' -7 A t-f y 

15- 9 7 5 nmMifilllT^oT^O, Z(7)jfi#-(7)i£gT&4 gftSIS 
fittft*«Ft?*ft© a l £ ##U---!f*ft*»«^fi (WDM) CJ;0*§£ 

t£7 7< A-ifH8<0 K-7" • 77< Ji-OmtlZ-D^Tfc. 
tW\£fttl®.& (19 3-19 4 nm) &&Z1tlsb<D%ft \s-*r^W \Z 

4o^t> ytm^R? 7-r A*-*ffl^s«^n«Hifao»fi. fijAjfi. 

<D:3 7£?$OiI{f J3 7 7"f A-T&, ^©^S^flJ^^tt^^mT^fc 

20 ffl^bn^o ZL<DlZlbZ.<Dl£<D7 7'( A-Tte, 1. 5 4 8 ^mt^f 
LfcfiJ##:*:#< ftbfc^. K-7°7C&G>7;i^x'7Att, 1. 

5 5 ^m^ifiOt°-7^S^fi{Pi|(I'>7 U >«jg«SfflOI3 -> 7 

hSt§M*JtO. 1. 5 4 7 Mmi£§T^HI?:^t<t§ 

'>to | J>4H-7 , rntf«J:K ph*£, w^.«x;nf^A 

25 ch-f 77^t:-«7A<h^^tC H-7° (□ • H-7°) Lfc3 7S:j#^7t«*B 
§§ffl77< A- (i/Ji'f(Dy7^ • ^ 7 7 F • M7"fl)77'f/H 



WO 01/20398 



« « 



32 

£fflV>**£t::fc. 37»C / >*©U>«:ln^*Jl ( !:tck0, 1. 547 

5&££Sia&2 0£*U :»I3 (a) Cfc^T, 

fcftl. 5 4 4 Mm (jiM^cochTS) 0£*R£LT0l/-lfftL 
B4U, lg@OW^i 5 0 2l:AS*l. IIT'(D2M& 

10 B£K«fc9£*fe©2te<&ffiJ£&2c , > 1 7 2 ® 7 7 2 n m) ° 

© 2 |i gp^S«K#L4{£tf)Ji«4 a; (W«l/4© 3 8 6 n 
m) ^^4§W4t^o 5S^bfc4f&«ttH^l/>X5 0 6 ttft 
15 U3gl©#W^5 0 4}m ZZXnU2*Mim%$L 

8{£& © 1 9 3 nm) #5fi£t*. KD8l^TO© 

ft 1. 5 4 4 /im) -2f&« (&£7 7 2 nm) -4{£$ («3 8 6 
20 nm) -*8f&& (ifil9 3nm) 0)E£i£ft£ft#fT frns. 

2««^©Kft*ff ■3#»JBft#*Sfi5 0 2 KttL i Bs 0 5 (LBO) 

iB, O.-, (LBO) 4<g&frb 8i&&^c7)«£fr otmw 

25 ft¥£JI5 0 4tC«S r 2 B e 2 B 2 Or (S BBO) ISfe^^fflt^ 

l b oi5 B s B ^llffl LfcS*S^ b 2 fcft£ 
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n-Critical Phase Matching: N C P M) £<gffiT3 0 NCPMte, $m 

myt¥&ikfaT(DM*mtm-Mmfct0m<Dftm'?nT*fo2> rwaik-o 

ffj tf&zzu^fzsb, ^ii$t2M^jt^^ta> 

1218 (a) H&l^T, 7t7 7< A- • A*> b*;H 9 ttmWft 

9£^T3&7 1 c7 7i'A , -(D^-FtI (371) te0»J;Ltf 2 0 tfmg 
10 flET*0, #^^^^^ B e B 4 , T^^^^(7)i«V^M^(D7v#$^^^^2 
0 0 /zmfM^T£3fc#>, ^77^A-SC 1 0 f&gft©ffif*Oft/h 

IS b b h 5 0 2 ^flilTtT&cfc ofdbTfecfc^o cn^^T^^^^JTtli) 

15 S3 (b) tt25fc*Pft5fi4i:ln««[|84i:*a*^t)-&T& 

M€#5^i^tt§!^^^^2 0A^^l, CI (DIU 3 (b) 
t^T, ft7 7-f A*- • A*> K;H 9©tH7J^l 9 a/^MtB^nfc&fi 
1. 5 4 4 wm© I/ — if 7f;L B 4 tt, L B Ol£ B B B «fc 0 1t V ± 

fEONC PMTM$nt^5 1KB 5 0 7llAltl> 

20 :^TO2^liP«5fi4l:J;0 2M^4tS. Mil, IffcJBft^fS 
B B B 5 0 7 4»£S«<D-£IW^<7)££j§i®-f & 0 2 
tt, ftHSIHS3tJKS|-C&^« (fiajAtf l/2ftS"«) 5 0 8 £jii&L 
T, g*^(D^^li7 l ^^^9 OgSfil/itlTWtU^n^. CCDS 
*^i2M<httfnfn^>X5 0 9 £SoT2f£@<2#«ft^l£ 

25 B B B 5 1 0 

#»»^ej|5 1 OTIS, lR10?Mft&ft¥£A5 0 7 -Cfg^L 
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iEmmyt¥%&5 i o £LT«LBo*siiat0§v>e>ns#, 

ltl»W^I£ 3 B B 5 0 7 (LBOO tttWS^SNCP 

gSStlT, jS^-f £ D< v 0 ' S. 7- 5 1 1 TKWStlfc 3<g&te, ^7 
-MlTM$ni/>X'5 13^IoT3i@©|3-BaB2 0 4 (B 

BO) |g B B Bc fc0^5#^ff^^lSa a B 5 1 4CAlitS. ^T3{£» 

10 y</7p< • ^y-^mmbfc2^mtu>X5 1 2&# 

5 7-M 2 ^1T^ 77 D ^ /; . a 7- 5 1 6 £AftU }tUWJt¥ 
&A5 1 4Tt#£>tl7t6{£«l/>X5 1 5 £«T^< £ cK y £ * 5 
7-5 1 H^T^0 2f6&i:6ffifiS[ttt^tttC^SnT 

4^@WBBO|g a 3 B J:D^§#^^^^IS B B B5 1 7 

15 7^15^5 1 7TB, 6ft&£2ftft£rt>fcftflJft$6£fc<fc0 8ftB 
(SS19 3nm) £l#5 0 £0 8 ftifttt«tt<0 U-tfftL B 5 £ 
WtliSn*. fcfc, 4&@(7)#»tWS B b B 5 1 7 ill, BBOteS 
Wf^feO KC sLiBr, O,o (CLBO) ^iF B £ffl ^3 £ £ oJfbTfe 
So I©SMM2 0At(t S« (151. 5 44/im) - 2 fg 

20 & (&1 7 7 2 nm) - 3 fetti (t5 5 1 5 nm) -6{g$ (&fi2 5 
7nm) ^8{£i£ (SH9 3nra) OJiiCSES^SI^ff frftT l^, 

f^8 B B B 5 1 7i:AMt§tMTIt 6ft«£2(&ftfc£-ttt-£tt4 
&S0)2M*J&ft¥*Sii5 1 7 fc&ftLTAWSttSl^XS 15,51 
25 2 £5WCgfc*ft&£lB«TS£<ha<T#*. 3&S©# 

5 1 4T8£Lfc6f&&te*<D»fffiJ&i|## rWalk-offJ 1 
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£F£r£$#)^ ^<D 6 i%fc(D}i-hMM$:ft? Z. ttfW. 

JLK f:T^J©J;^:, U>X'5 15, 5 1 2 £53'J * (Dftg&KgE 

T#£ 0 Z<Dtz&* 4{£ao«ff^^JI (BBOJgfi) 5 17T(D 

a*, 2&g(Dmmxm££ s 5 1 oi4gg«i^ B B a 5 1 

7tOW©iJStt0 3 (b) (;|btl§fe©TI^<. 4 8g©#I» 
10 ^^^ H e B 5 1 7K!6f&«<!:2«jRt^lRl«FK:A»r*«k'5K:, 6 f»3ft«fc 
2f^^ci:T^(7)7 1 cS§fi^^^< fc-DX^tl&s l^^^MT^otfe 
cfc^o JEfc, M£fc*2g:a<0#iSl^ft#*gli5 1 0 tm-ytiA±fc3& 
BRZSl&BtDmmX^&S 1 4, 5 17£BB«U 3&a©*M* 
07^S B B B 5 1 4T3f&«©*£2&KWifc56£K:J:9 6f&tt£«JfcU 
15 T« ^fi^^$n^^2^^chit^4mgO^IIB7t^^ B B B 5 1 7 CA. 
lt$i±TfeJ;<, ^niCckD^<^D<^^ • ^7-5 1 1, 5 16$: 

Sfc, 0 3 (a) ROC (b) fc5*Ufc&MEft»2 0, 2 0Al:^^ 
Tfn^n§ft^JVifcO«8ftiS 9 3 nm) C7)¥£jffi#£ 

*)V<DltiJ]ii%T\ • A°7-2 0 kW, /U^llns, A°Jl/ 

XlDItMtlOOkHz, &tf¥^aJ*J2WTfc£. £ 
&?**fr£1t*)<D8m&<D¥-i%\ti1]\t* H3 (a) OSSfia2 0 
Ttt2 2 9mW, H3 (b) £>&g^&BR 2 0 ATstt 3 8 . 3mWT$> 
25 otzo lot, £ 1 2 8 3 L **;U££:b-&fcA> b thi^te. 

Sfi^lg|!2 0t«2 9W, fcfi£SISB2 0 ATU4 . 9Wi^tO, H 
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n<D$L&&&&2 0,2 0 A-V&r>Tbmft*£WmytUt LX+^&ft 
,X\Z, Fz L/-f (Ml 5 7nm) 

milt, feg£&SB2 O^ltl 01£ftCDf€££tT3r&§«^£$ 

&£#£;i<!;#X#5ifcfi£ilS&2 0 B^U :©04 (a) tl43^ 
5 7 izm©l/-tlL B 4 £>S«te> L BO^Si 1^1®* 

SUBft¥ISJI6 o 2 fcAttl, 2&rtm»3S£fcJ: 0 2ft»i:«*sn 

So ;:<Z>2{g$Ete, l/>X6 0 3 ^^btLBOi;D^S^2©W 
^^l£ B B H 6 0 4 l:Altlt, 2#i«i»ftB££££4f&ifcK:£8l$tt, 
15 2 £TMT3o 

.^ 7- 6 0 5 tCfpJtfH^ Vu-i y V • — 60 5 TSM£tl 
fc4{£i£te, >7-Ml T'Slf$ni/>X6 0 8 $:IoT3g@(7)Sr 
2 Be 2 B 2 Ot (SBBO) ^^tl^mrit^WB<o 0 9 £A 

20 $jlt, 2&i65Sil&3E££<fcO 8I^Cfi^n5. ^-f^P-f 
7^.^7-6 0 5^gfilfc2MttU>X6 0 6 &UU7-M2£ 

• ^7-6 0 7IIAMU #&JF2ft^i|gJI6 0 9T 
#e>nfe 8i%mb l/>X6 1 0 ^IT^W ^D<-^-$ 7-6 0 7t: 
Alt L , ^ i: T-t © 2 ft ft t 8 flSR t tt RttJl^ric S nx 4 & @ O S B 

25 BO*£ll«fc0fc*#il&^7t¥*Sil6 1 1 ::-C8Mt2§ 
ft<h^b£>*nJlftfg£(;:J; 0 1 0 ftft (ftfil5 7nm) #f#e>tt5. 



WO 01/20398 



37 

:© 1 Ofemt%ft<DU—*fftL B 5 t LTMihZnz> 0 BP*>> 

2 0 BtH S#& (ill. 57/im) -2{gt (t^7 8 5 n 
m) ->4l§t 3 9 2. 5 nm) -»8fi& (Sfil 9 6. 2 5 nm) 

— 1 0{g& (ill 5 7 nm) ©ISt&fiSEtft^fTfrftS. 
5 F 2 U-lf (ftS157nm) tSfil^-SfiC^^i 

fcftUtt, ill (a) ©¥-ftft56fiU— tf 1 1 HfcHTB^T*** 
Mfi^l. 0 9 9 MmiLT, &figifcS2 OfcLT7ftR©3fi£ 

04 (b) ft, 2^^lil^^±i:fnM&^4i: : &m^^^-frT7^^ 
10 £f#5££:#T£*ifc££ife6&2 0 C£*U :©04 (b) fd&^T, 
ft 7 7 -f A- • A'/FJH 9»tH^*l 9 a j&*6> ft ffi 1 • 0 

9 9 ^m(D V — *f% L B 4 (£#80 L BOlaa B B<k 0^^> 1 @ <£> 
II 7 0 2£AftU ££T©2&KW&38£fc:J:0 2 {« 

15 #KiI*«ftttlRTS£« (0!l*.tfl/2&*«) 7 0 3 £gjgbT, 
£#ft©*©<B3t^lPJ^9 0I£[e]$eT3o £#ft&tf 2f8&ttl'>X7 
0 4€^LTLBOlS B B B cJ:D^§m2©#^^7 1 u;^^ 0 B B 7 0 5 CAWl> 
^:iT<7)fnJ?m^£K:£ 0 3tt«tf38£-f 2 {£^&<7)-2l$^ J e 

20 #$J&7t^*£&7 0 5 ^e^±Sn52fgfet3f&&(btty< 7CK 
.^.> 7- 7 0 6t^KSn, dC^^jitfe3^i«U>X7 0 7 

• = 7- 7 0 6 T*SW$nf; 2 fg&te, 5 7-M1 S.^' 
l/>X7 0 9 *i?TS B BOLU Oft** 3 ©IMBTBft^lSII 7 1 
25 OCAMl, 2&*H»^£fc«fc0 4f&ifc£SE*Sns. ^©4ffif»tt, 
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^.^•$7- 7 0 8-r|S|ttC^^$nfc3f6&B:^4^«[tt, SBB 

S84fc«fc0 7|£$ (iftftl 5 7 nm) l:««Stl*. £0 7f&R«*tt 
©U-1f3fcL B 5 £ LTWHJStt*. SP^> ZKDflltfflTW:, 
5 (jftfi 1 . 0 9 9 /im) -2§» (Sfi5 4 9 . 5 nm) (t 
S 3 6 6. 3 nm) -4ft«[ (tfi2 7 4. 8 nm) -7{£& (iftfi 1 
5 7nm) <Dl&\Ztil&$£&2tlZo 

i3L&, m^mm2 o~2 o cumzhim&K^&Mizm* 

£t>-£%Z.t\Z£'DT, 8\m^ 10m X«7{^£#3C^T 
±!E©£K©J&!BT«, ill (a) J: D J: 3 Cmfi© n 

«<D^Jiiiia-y m 8- i-i s-n^m^^^^Tt^-^^^s^ 

15 ' m (m' »2fiU©»R) ^fiW^t^ mfc0ft*t«:i= 
y h 1 8 - 1 ~ 1 8 -iKOfflfl&n' flfora' ®<D>f)V--7\ZftVX 
(n-m=n' • m' ) , 1 ^©fcfigftSTCifcfifcifc 

^t^^:ltt)J:^ BPS* ftft«ift»2 Ott±iB«^CIR& 

lie BO!^ B B a (CsB 3 05 ) , ESot'Jf^^ (L i 2 B 4 O? ) , 
KAB (K2 AI2 B a O i ) , XttGdYCOB (Gd. Yi-« Ca 
4 O (BOa) 3)f3.£&m^Xb&^ 0 

±.m0mM<DmM<D%ftKm±mw\z£n\i, mi (a) 
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5 >A^7 K ^o#-&gTfcO&#££P B TO3 t-l/>X0i^l/ 

Sfc, ±IBO*JfiO)»!lTtt, HI (a) 1 2H43^T, 

H6C*r«k5»C*n^ (U-if^LB 5) **7Kl1-*«IMT ! bBf3£ 
(Dl/^0iI^7 l i:£ttS7J LT^Sfcfe, &&<Z)ft7 7< A'-lgffig 1 3, 
10 22, 2 5\Z&^TftV-i?<D%£fim±tsnT, 

an o^iTi*b<«i o o^^±cD/\°;i/Z7 , e^i±i7jbT : fo=t^ 0 

^i;ct5iti:«t^T, 7 CD^WAJl/X t°~7 l^Jl^ 1 / 

tifCT^-v^PAT, ^0^7^^^T(7)^^7 , f:^W^^fJ$^^^ 
0 m-^^i^Tt^o 

3„ (a) 0*Jfi©»»C»LTJ|l-ftft56fiU-1f 1 1 

e>^7 7<A-J9i|iS§l 3 £T<Z)fl|j5Jc#&fc5fcot>, -e <Z) # £ "3 # US 

0711 ##J<£>gHR£^U £00 7 £fco>T, m-^^^ii t — "tf 
25 1 1 ^btB7j£n7t&fi 1 . 5 4 4 um (in^A. tf^) <0I^— if 
JtLBlll 7t7 7-T A- 5 3 A^^ltifi^U^l (Wavelength D 
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ivision Multiplexing) (WDMlf) 5 2 IcAM 
LTfl^&ftl' — tf 5 1 ^6WttlSnfc&SA i tttgfcS&gA 2 O 
l/-lf3tLBRIt 3 B^^lTWDMlf 5 2 HA It 

L, WDMHi 1 5 2T*7^U > 7*2 ttfc l/--*f ^te^? 7 < A*- 5 3 
5 C^^lT)tWf 1 2CA»t5. tLT, ft^P*^ 1 

2^t 1 c;:7 7< A-i^g^l 3(:Al^T^5o 

^■Olili7t^^ewi/-- 1 f7 1 eLBR(D^SA2 ^7 7-TA-ig^ 
§§13, &^fta©3t«fia-y h 1 8 - 1-1 8-n^©)t77^A' 
10 -«2 2, 2 5T8«Pl^Rfttt + T, rtO&Mgl2B2 OH* 

iLTA r FI^y7|/- tf3t 1 9 3 nm) iSSl-tS©^ 

*564t5*^&SSt5t^ ^T-fA-illfiiSn, 2 2, 2 5 T 
J#i|@^fig&&g#tt*n. 5 3-1. 5 6 jLtmg&TfcS&fc, If 
15 3tLBR0S^A2 H 5 3/zmXttl. 56Mm|M^(C 

f-LT, *fiJTfi^l(7)^ffl77?4^bT, HI 8 (a) , (b) \Z^t 
^ftft^tfJ^Lft^*? (OFF) ©^f B 1(I«l/-lf7 l eL B 1 
£iS*TLT, U-1fftLBR£iIiffi3gft£-fr, tb * T 5 * > 

20 (ON) (7)$3Ps1Htel/-1fm B 1 Sriift^SitTU— IfftLBRS 
WfSo *&<nU-WtLB 1 tffiSffl(7)l/-lf^LBRi^ 

^jiffitr^7 1 c$i±^ 0 K7< A3frb7»fSI?!l^l 2iCf£ 

$S$n5&Ibff^£LT0)WiJnliffiV 1 2£, H8 (c) \Z^T£olZ 

25 Miif 1 2^btB^^tl§l/-f^LB2(l HI 8 ( d ) iC^T£ 

^XD^ictiiir^ i o o k h z futw tf-7 u^jul Btis 
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1 n s mSKDrtfrZm (SIai ) t7^^f B 1t:«l/^JHA 

c»iiiiitt7o»irafcB^L< &s j: "5 iiK^^nT^s. 

Sfc. *^JT(im2(7)^ffl7j^(hUT> H9 (a) , (b) 
■511. **<&^— !f#LB 1 £ttf&JB©U-tf#LBR££j£ffiffiT» 

vi 2 (iKi&d^) H9 (c) \z7Ft£?iznm^)ixmzm%.t 

5 0 ZiniCcfcoT, ftfcW*^ 1 2frbffl77£ft3 1/--tf7 , cLB 2 tt, 
09 (d) tC^Tck7(^ *XDMffllZ\Zm8 (d) © 41 £ <h Ir] li (2 A° 
;i/X?iJ (ftSAi ) ^7CD^f B 1H : blp]fi^/N 0 ;i/X^J (&:SA 2 ) 

15 :ni:ioTt», ft7 7< A-«tB8§2 5^Tft+r- 

in 8&tfia 9 (Dfflw-fi 7£,<D®rL&@.%tz> frits %^mm=t 1 2 0$ 

fete, m 7 (Dmmmmvit, %&mm^- 1 2watj^(cwdmst- 
5 2^iaiLti^^. m 1 1 n^-f £3ir, ftsgssas^i 2coai7j^ 

IIWDMS^ 5 2 £IBfiLT, ft^SE^ 1 2 b <7)ftS A . <7)l/-1f 
25 ^LBMtffiSlfflW^WfrU— tf 5 l^b©aiA 2 CO [s—tfjftL B R 
t ^rWDMSl^ 5 2 >y 7° 'J LT. llbnfc Is— fit L B 2 £ft 
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fc^Tt), m-^S^^I/— !f 1 1 ^©I'-lfftLB 1 — tfftL 
#0»]t>0 1 (a) ©^!6<Z)^lllc^LT¥-S[ft5Efi^— if 1 l^bft 

10 if 1 lA^ffl^Sn^l. 5 4 4/im0I/-1f3tLBl (31tl£it 

fflSftfcU— tfftL B 1 £mt£t-*:£fflfcitfciHftbfcJfcfi 1.54 
4/im«l'-f)tLBP«lt^^if5 <jg & £ & 5 

15 5T#y7°U >#2tl1Z]/— 1 2l:A»t5. ^"C, 

#0JT&JfUnTV>S&ft77<A*-£fc^Tte, rtSP* 
20 (a) 5)^77^ A*- • /t>FiH 9frbWai£ft5U-— tfftLB4te, 

25 l^tJRSSnTfeO. Hil]»b(Dk-tlLBR(DliMll & 
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2 05 ffi lb HI 8 (C^-r^^d^X^^^^^fC/^UX^^tB^ 
^g#ttSt>*ffiliffl©U-if7tL B Pc&iBfttfSIKlJ&DTilftTSCIt 

io i^ist^o z.n\z£-DT, yt77<^-%mm i 3, 22, 25T 

15 If 5 5^EillT^5^ Hll 2 tl^f <fc7£> ft&SB^ 1 2©ffi 
AgKCM^IfS 5 ?:ffiIlT, Miif 1 2**5 

-IfftL B 2 £ft7 7< A*-t!*@3§ 1 3 l:MT5«fc ? £ LTfc«fc^. 
20 H 1 2 CD«W~&^Tfe, m-i^S^HU-lf 1 1 ^6<7>U— tfftL 
B 1 <hU-1f>tLBP<h*jfittffiT563t$'&*ili:k:J:^T, 7t77< 

hi (a) (Dm9%x%£%mzm^tzmxmw(D-m\z?2m 

25 0|f5o 0 13H *&\<DMyt£W$:*L* Z\ <Dm 1 3 iC&t^T, ^7*6 
ftjgl 7 1 tLTIt HI (a) O^^Tt^^^^^^^-^fi^iil/ 
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-If 1 1 t)^mm<Dytmm^L=. y V l 8- 1-1 8-n^t©Wf 
L B 5 <D?£§7^ 193nm, 1 5 7 n rru XUf tl^^Wjfi^^Ctf 
5 m l 3 ^S^zi l 7 l ^bltOi^nfeU--^^ ro^SK^ 

)t7 7fA- 1 7 3 1 7 8 te^n^ng] 1 ( a ) 0^77</t- • 

JfcMftSBl 7 2«, St^tMI 7 l^e>OS*jRS:«fi«ftUTU 
-IfttL B 5 J;0^§^^^(7)S7 , e7 , c^tii^1-^^fi^m^ (01 (a) 
2 0 T^D, BSHJ^16 2«, 

^3>x>+M/>X#^e>M^$n, ME ^ 1 6 2^bMtH 

^nfc^Tt^^, TX^tlttDl/f^JH 6 3 ®/^->s©x u y 

£r$3 t-uyxfim^fctbs mw% 1 6 2 •t'o^r^n t-i/>x^fg 

UTZJVl 6 3l4^JH7-yl 6 4 ± tcfcfi $ tlTiS 0 , 
\ 6 3 £MLjfc*3fctt«&#tt## 1 6 5 £^LT, $£ftgft 
tLtcO^lA (wafer) 1 6 6 ±H88BJjg^<Z)ft£>A*- >©88/h{fe£ 
I^Mkw (0JAtfl/4. 1/5, l/6f) mit^o SM^^ 
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X h#&*fr£ftT*50. >)IA16 6(t (y'J3>l) 
XUSO I (silicon on insulator)$?G>RIE#a>£tRT&S. 
5 n/M6 6lt ^i/\^f-yl6 7±i:ftl$$tl, ->XA16 6 

0 3^7cWttffi»ttBi&»l 6 9l:J;oTli$n5^iA7f-yl 
6 7 K«fcoTta:£$n*. l^^^^^x-vl 6 4ttffi»j«M«l 

KSbW 1 6 9RZ$mmmm 6 8<7)f]fmi»& 1 7 7li£oTf{!im 

io antics, ^it, ^iAX7-yi6 7(7)xf7^ 

i?Hf-yl64^LT^^H63 5;^[S]tI^L, ^X 
A 1 6 6 ^I/Ur-y 1 6 7 £fr LTf&^MRwfcgSJfct LTM 
-f^i^X-r^ 7° • 7> K ♦ 7^t>*ST, vXAl 6 6±<7>&~> 

20 fe-BR (^JAMMiRSH 7 2&£) izWfc LXt)^. £3 

25 it*0, &g£#3t7 7< A-T^SnT«S$nT^Sfc 
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tz^x\ ffim<Dfe&&ytmz&ftznyt&MW'v\** 01 u> © 

=? (ft 7 7 A*-f — 1 5-1-1 5-m, 1 7 - 1 ~ 1 7 - n) (CckoT 

^ram > j^iai 6 6^f^crm/^^^ (bp 

15 *0»JCSV>Ttt. BHftffi ft 7 7^-1 7 3, 1 7 8 «S 

tltl^fcfe, HftftM 1 7 1 S^gB^ftonSRHK^S-tfe^ 
flTT&S. ^Wck^^m^iit-^-ii^ckO, ft7 7<A-^I§§c7)® 

W^^J^f-y 1 6 4«M»jfi#t 1 6 8 IZ^oXXIj 
25 ^l/\Xf-yl 6 7J:i:ttI?p-7-/7jgFM^iltbtlT^D, CCD 
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> b£ 1 8 0 16 5€^$^^t7- 7 2 is 7 

^> h& 1 8 1 ^iitbntt^, 



9C«t&LTU4. ftfi«ftSl7 9tLm 0 1 ( a ) 
U77'f/>hSl80 £##T*&£CH*K:i8!ttT:i3#. &&&& 
10 >h^l8O©10^ALtLTffflt5. 

15 6 3 ±©77<^/h-7-^ 1 6 5£iILTg2p^- 

(CCD) T33fcLT*0ffiiirft£tfttflT*fc0T*!K U 
f^;H6 3<077<^>h^77'f^>^18 l(D^-X-7^>St 

20 *7 • 7^y^©77<^>h5ll 8 111 ^J7l«*5 5 0 -7 5 

0 nmgg<0ift*i|S£8oefe7£ (7*D- F/OFIS) £?XA 1 6 6 

-i-tcomtjyi h^-wmtzwiimT (ccd) ±(cigft 

$ it X m ~? - 9 <n H B T" tl £ ^ ttS 1" £ h <D T & § , 
25 :<Z)^^, 77-f^/h^l 80, 18 1T^tlf'nW7-7lF 
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17 9) tn-mm<o^tm^w^mM^xh^b. \ 7 i~ 
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s * a ■ c fe a « i" * - 1 * ! T " 3 5 • 

ft*t*m«DH*BI»fHH»« H- 2 5 8 1 3 2W4Tfflll*Mtt. 

< o * © * * ? i « x *m c m * a * n x v > a . 
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M* 1 / 1 OSXTT&Zt&lZ. 

15 6. St*©«SH5tcE«©g^gfiT&^T, 

7. tS#<Z>ttH5l;:Eife<Z>«ftgitT&oT, 
WEffilft>t^&fi««S5E)ti!l«l«IJOfiJt#IBl*IT, A^ffE&fi^tft 
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11. 1/— tfg*^6©«^Tmi«#«:WWU, 
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1 2 . n^oiaffl i~ii (vfonfr-mizmmvmKmwTfc-DT. 
nt>nz>£&\z, 

1 3 . m&vmm i ~ i i ©Hn^-^fBm^^m-zr&^T, 

1 4. If^cDfgH 1-11 ©Mn^-i|tfBic(7)^7tgMTfe^T> 

1 5. If#(7)f6ffl 1-11 <Dfanfr-Jg£fB*&CQgftg{iT<&oT, 
§ £ t , mlfBT X ^7 © a° * - > <j)fa £ 2 t b X<DM^± 
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